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ABSTRACT 

Drift gillnets were fished daily at two stations, located on opposite river banks, prior to every 
high slack tide in Kvichak, Egegik, Ugashik, and Igushik Rivers, Bristol Bay, Alaska, from mid- 
June to mid-July to estimate sockeye salmon spawning escapements. Preliminary estimates were 
used by fisher) managers as an inseason management tool to regulate commercial harvests and 
achieve escapement goals. The daily test fish index for each river was the mean of catch per unit 
effort values obtained from all test drifts made on a given day. Numbers of sockeye salmon that 
escaped the commercial fishery were estimated using (1) travel time analysis in which the most 
recent cumulative tower count was divided by cumulative test fish indices and lagged back in 
time by daily increments, and (2) the mean escapement per index point (EPI) value. Mean EPI 
estimates were available on the first day of each project. Travel time estimates could not be 
made until a minimum of test fishing data and tower counts were collected. 

KEY WORDS: Sockeye salmon Onchorhynchus nerka, test fishing, spawning escapement 
estimation, estimation, fisheries management, Bristol Bay 



INTRODUCTION 

River test fishing conducted by the Alaska Department of Fish and Game (ADF&G) is used to 
estimate numbers of salmon that have escaped commercial fishing districts and entered their 
natal streams. In Bristol Bay, river test fisheries are used to manage sockeye salmon 
Onchorhynchus nrrka fisheries (Figure 1). Test-fishery data are available approximately I day 
after sockeye salmon have passed through the commercial fishing district and several days earlier 
than estimates based on visual counts from observation towers located at the heads of the river 
systems. Spawning escapement estimates based on test-fish data assist management biologists in 
regulating commercial fishing periods to maximize harvests and achieve escapement goals. Test- 
fishing projects have been operated on Kvichak River since 1960, on Egegik &ver since 1963, on 
Ugashik River since 1961, and on Igushik River since 1976 (McBride 1978; Paulus 1965). This 
report summarizes 2000 river test-fish data and evaluates the accuracy of inseason forecasting 
methods. 

METHODS 

River Test fihing 

Two stations on opposite river banks were fished in the lower section of Kvichak, Egegik, Ugashik, 
and Igushk Rivers (Table 1). Test-fish stations were close to the commercial fishing district 
boundary and assumed to be above sockeye salmon milling areas. Station locations for each of the 
four rivers have remained the same since 1987 (Fried and Bue 1988a). 

Gillnets were drifted at all test-fish sites to estimate sockeye salmon abundance. All drifts were 
made perpendicular and close to shore based on the assumption that sockeye salmon migrate 
parallel to and near the riverbank. Drifts at all stations ended when the inshore end of the net drifted 
about 25 m offshore or when it was no longer fishing efficiently. Two short drifts of 4 5  min 
duration were made at each station of each river beginning about 1.5 h before every high slack tide 
to m h i z e  currents carrying the gillnet offshore. When catches increased to the point where two 
drifts per station per tide were difficult to process given time restraints, only one drift was made at 
each station until catches fell to a manageable level again. 

A11 gillnets were 45.7 m (150 ft or 25 fathoms) in length and 29 meshes deep. Monotwist web, 
hung even with #50 twine and dyed Momoi shade #1, was used for test fishing on all rivers. 
Multistrand monofilament was used until 1989; however, t h s  web type is now illegal fcr 
commercial use and is no longer stocked by suppliers. A stretched mesh size of 12.70 cm (5 in) was 
used on Kvichak River and 13.02 cm (5-118 in) was used on Egegik, Ugashik, and Igushik Rivers. 



Catch per unit of effort (CPUE), or the number of sockeye salmon caught in 1 SO m (600 ft  or 100 
fathoms) of gillnet fished for 1 h, was estimated for each set. Water temperature ( O C )  was recorded 
at all rivers on every htgh tide prior to test fishing. 

Data Analyses 

Mean fishing time (MT), in minutes, was calculated for each set as 

MT=SI-FO+ 
(FO - SO) + (FI - SI) 

2 
, 

where: 
SO = time the gillnet first entered water, 

FO = time the gillnet was fully deployed, 

SI = time the gill.net retrieval began, and 

FI = time the gill.net retrieval completed. 

The CPUE value, Cj, or the number of sockeye salmon caught per 100 fathom hours, was calculated 
for set j as follows: 

where: 
N = number of sockeye salmon caught, and 

G = gillnet length in fathoms. 

The daily test fish index, Ii, for day i was calculated as the mean of individual CPUE values 
obtained from sets made the same day, or 



where: 
S = number of sets made during day i (usually four sets per day). 

Two methods were used to estimate daily spawning escapements: (1) travel-time (EPId), and (2) 
mean EPI value (EPI,). 

(1) Travel-time estimates of spawning escapements were based on the number of days it took 
sockeye salmon to travel from test fish sites to counting tower sites. A range of travel-time 
estimates was calculated by matching daily test-fish indices to daily tower counts. The nurnber of 
sockeye salmon represented by each index point was calculated by dividing the most recent 
cumulative tower count by cumulative test-fish indices lagged back in time by daily increments 
such that 

where: 
EPId = number of sockeye salmon represented by each test fishing index point based 
on a travel-time of d days, 

Ei = number of sockeye salmon traveling past counting tower on day i, and 

t = day of most recent escapement estimate. 

The best initid estimate of travel time was the model that produced the smallest sum of squared 
errors between daily cumulative test-fish indices and tower counts. However, travel times that 
seemed unrealistic based on results of past studies or produced unreasonable escapement estimates 
(e.g., less than observed escapement) were rejected even if they produced the best statistical fit to 
the data. 

Total spawning escapement was then estimated as 



where: 
Et+d = estimated number of sockeye salmon that will travel past counting tower on day t+d. 

(2) Mean EPI value estimates of spawning escapements were based on pre-season calculated mean 
EPI values. Mean EPI was derived using some combination of final fish per index (FPI) values 
recorded on the last day of test fishing from 1985-1999 (1988-1999 for Igushik R.) (Tables 2-5). 
The years selected for the mean EPI value reflect recent trends in final EPI, recent trends in run 
strength, preseason forecast of abundance and age structure, and in some cases exclude historic 
highs and lows. The mean EPI estimate of spawning escapement is the product of the mean EPI 
and the cumulative test fish index. Mean EPI value estimates of spawning escapements were used 
until travel time analysis estimates proved more accurate. 

Three statistics were used to measure performance of the various escapement estimators. Percent 
error, PE, was used to measure daily performance: 

vdlere: 
Tt,, = estimated cumulative spawning escapement on day t based on method a. 

Mean percent error, MPE, was used to measure bias: 

where: 
n = total number of days thzt escapement estimates based on test fishing 

were available. 

Mean absolute percent error, MAPE, was used to measure overall accuracy because it treated under- 
and over-estimation errors similarly: 



RESULTS 

Kvichak River 

Test fishing began 21 June and ended 16 July. A total of 3,129 sockeye salmon were caught, 
producing 40,186 index points (Table 2, Appendix A.1). Test fish escapement estimates for 25 
June to 1 July were based on the 1985-99 mean EPI value of 105 (Table 2). Sufficient spawning 
escapement data were collected by 2 July to allow estimation of EPI values based on travel time 
(Table 2). Estimated travel times during the season ranged from 1 to 2 d. On the last day of 
project operation, the best estimate of travel time was 2 d and the EPI was 5 1 (Table 2, Appendix 
B. 1 .). 

Daily escapement estimates based on the 1985-99 mean EPI (22 June to 1 July) ranged from 
32% less to 250% greater than visual counts from towers, assuming actual travel time was 2 d 
(Table 2). Daily escapement estimates based on travel time analysis (2 - 16 July) ranged from 
24% less to 18% greater thm tower comts fT&le 2, Figure 2). TJle travel time analysis estimate 
of 2,049,486 sockeye salmon on 16 July was 14% greater than the lagged cumulative tower 
count (1 8 July) of 1,79 1,282. 

Accuracy (MAPE) and bias (MPE) for all test fish escapement estimates compared to lagged 
tower counts was 66% and 47% respectively (Table 2). When the comparison was restricted to 
travel time analysis only (2 to 16 July) accuracy and bias improved to 15% and -9% respectively. 

Egegik River 

Test fishing began 14 June and ended 13 July. A total of 2,723 sockeye salmon were caught 
producing a cumulative index of 13,517 (Table 3, Appendix A.2.). Test fish escapement 
estimates for 18 - 28 June were based on the 1985-99 mean EPI value of 77 (Table 3). Sufficient 
spawning escapement data were collected by 29 June to allow estimation of EPI values based on 
travel time (Table 3). Estimated travel times during this period ranged from 2 to 3 d. On the last 
day of project operation, the best estimate of travel time was 2 d and the EPI was 80 (Table 3, 
Appendix B.2.). 

Daily escapement estimates based on the 1985-99 mean EPI (17 to 28 June) ranged from 18% 
less to 352% greater than visual counts from towers, assuming actual travel time was 2 d (Table 
3). Daily escapement estimates based on travel time analysis (29 June to 13 July) ranged from 
9% less to 24% greater than tower counts (Table 3, Figure 3). The travel time analysis estimate 



of 1,08 1,360 sockeye salmon on I I July was 6% greater than the lagged cumulative tower count 
on 15 July of 1,024,800. 

Accuracy (MAPE) and bias (MPE) for all test fish escapement estimates compared to lagged 
tower counts was 59% and 52% respectively (Table 3). When the comparison was restricted to 
travel time analysis only (29 June to 13 July), accuracy and bias improved to 5% and 2% 
respectively. 

"LTgashik River 

Test fishing began 24 June and ended 20 July. A total of 1,677 sockeye salmon were caught 
producing a cumulative index of 14,901 (Table 4, Appendix A.3.). Test fish escapement 
estimates for 24 June to 6 July were based on the 1991-99 mean EPI value of 58 (Table 4). 
Sufficient spawning escapement data were collected by 7 July to allow estimation of EPI values 
based on travel time (Table 4). Estimated travel times during this period ranged from 1 to 3 d. 
On the last day of project operation, the best estimate of travel time was 2 d and the EPI was 42 
(Table 4, Appendix B.3 .). 

Daily escapement estimates based on the 1991-99 mean EPI (I to 6 July) ranged from 80% to 
123% greater than visual counts from towers, assuming actual travel time was 2 d (Table 4). 
Daily escapement estimates based on travel time anaIysis (7 - 20 July) ranged from 20% less to 
12% greater than tower counts (Table 4, Figure 4). The travel time analysis estimate of 625,842 
sockeye salmon on 20 July was 12% greater than the lagged cumulative tower count on 22 July 
of 557,268. 

Accuracy (MAPE) and bias (MPE) for all test fish escapement estimates compared to lagged 
tower counts was 33% and 22% respectively (Table 4). When the comparison was restricted to 
travel time analysis only (7 - 20 July), accuracy and bias improved to 9% and -7% respectively. 

Igushik River 

Test fishing began 16 June and ended 9 July. A total, of 1,365 sockeye salmon were caught 
producing a cumulative index of 8,002 (Table 5, Appendix A.4.). Test fish escapement estimates 
for 16 - 30 June were based on the 1997-99 mean EPI value of 17 (Table 5). Sufficient spawning 
escapement data were collected by 1 July to allow estimation of EPI values based on travel time 
(Table 5). Estimated travel times during this period ranged from 2 to 4 d. On the last day of 
project operation, the best estimate of travel time was 3 d and the EPI was 45 (Table 5, Appendix 
F.4.). 



Daily escapement estimates based on the historic mean EPI (21 - 30 June) ranged from 73% less 
to 508% greater than visual counts from towers, assuming actual travel time was 3 d (Table 5). 
Daily escapement estimates based on travel time analysis (1  to 9 July) ranged from 48% less to 
33'3,; greater than tower counts (Table 5,  Figure 5). The travel time analysis estimate of 360,090 
sockeye salmon on 9 Ju14 was 7% less than the lagged cumulative tower count on 10 July of 
3 87.13 8. 

Accuracy (MAPE) and bias (MPE) for all test fish escapement estimates compared to lagged 
toNer counts was 76% and -4% respectively (Table 5). When the comparison was restricted to 
travel time analysis only ( 1  to 9 July), accuracy improved to 23% and bias worsened to -1 1 %. 

DISCUSSION 

The Bristol Bay river test fish pre-season mean EPI's performed poorly on all rivers in 2000. The 
mean EPI value was high for Kvichak and Ugashik rivers (Appendices B.l and B.3.) and low for 
Egegik and Igushik rivers (Appendices B.2 and B.4.). The difference was most exaggerated on 
Kvichak River where the mean EPI was 105 and the final EPI was 5 1 (Appendix B. 1 .). 
(Appendix B.2.). Egegik River's mean EPI of 77 was the best estimate of the final EPI of 80 
(Table 3.). The greatest variability of EPI's using lag time relationships occurred on the Igushik 
River where it ranged fiom 24 to 50 (Table 5.). 

Two factors may have caused the overestimation of the Kvichak test fish escapement estimates: 1) 
the reduced proportion of 2-ocean fish and 2) too high of a pre-season mean EPI. The 1980-99 
historical average Kvichak commercial catch and escapement was 75% 2-ocean and 25% 3-ocean 
fish (Gray and Link 1999). The 2000 catch exhibited an age class composition of 28% 2-ocean 
and 72% 3-ocean fish. Only 1996 had a similar complete reversal of age classes with 32% 2-ocean 
and 68% 3-ocean fish. The 1996 test fishery appeared to have performed satisfactorily with the 
travel time analysis estimate only 1% less than the lagged cumulative tower count. However, the 
pre-season mean EPI of 93 performed poorly, ending with a fmal EPI of 77 (Gray et al. 1999). 
All Bristol Bay inriver test fish projects combined resembled Kvichak with 22% 2-ocean and 78% 
3-ocean in 2000. The 1980-1999 all project average was 62% 2-ocean and 38% 3-ocean. 

The Kvichak mean EPI of 105 may have been overly robust since it was calculated using the 1985- 
99 average using only pre-peak and peak. This would be especially problematic since the run 
resembled an off-cycle year. 



Prei~mlnary Igushik inriver test-fish indices, commercial catches. and large escapements indicated 
an earl! substantial run. The mean EPI of 17 was determined to be too low approximately a week 
into the project based on high tower counts. The mean EPI was doubled on 27 June and tripled 
on 28 June for the following three days until lag time relationships became more effectk e on 1 
July (Table 5.). Inriver mean EPI's should continue to be evaluated in season to ensure Estimated 
River Fish calculations are as accurate as possible. 
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Table 1. Locations (GPS coordinates) of Bristol Bay sockeye salmon test-fishing stations 

River Test - Fishing River Bank GPS coordinates' 
Stations 

Kvichak River 1 

Egegik River 1 

2 

Ugashik River 1 
2 

lgushik River 1 

2 

West 

East 

South 

North 

East 

West 

South 

North 

1 GPS coordinates are generally considered to be accurate within 17m. 



Table 2. Sockeye salmon spawning escapement test-fishing data summary and comparison to tower counts, 
Kvichak River, 2000. 

Test Fishing Observation Tower 
Percent Error 

Fishing Catch Daily Cumulative Escapement Cumulative Estimated Date Plus Cumulative of Test 
Date Time(min) (no) lndex lndex per lndex ~ t . '  Escapement River ~ i s h ~  Travel ~ i m e *  Escapement Fishing Estimate 

Mean Percent Error (MPE) 
Mean Absolute Percent Error (MAPE) 

Mean Percent Error (MPE) 
Mean Absolute Percent Error (MAPE) 

The 1985-99 mean escapement per index point relationship (105 EPI) was used until July 2 when lag-time relationships began to prove 
more accurate. 
Best travel time estimate at the end of the season was 2 d. 
Estimated river fish is a subjective estimate of fish that have entered the river but have not passed the counting tower based on all 
available information. 
Afternoon drifts missed due to motor problems. Estimated River Fish (ERF) was estimated using afternoon drifts from June 28 
and morning drifts from June 29. 
No test fishing conducted due to motor problems. Daily index was interpolated using data from July 11 and 13. 



Table 3. Sockeye salmon spawning escapement test-fishing data summary and comparison to tower counts, 
Egegik River, 2000. 

Test Fishing Observation Tower 
Percent Error 

Fishing Catch Daily Cumulative Escapement Cumulative Estimated Date Plus Cumulative of Test 

Date Time(min) (no) lndex lndex per lndex ~ t . '  Escapement River ~ i s h ~  Travel ~ i m e '  Escapement Fishing Estimate 

6/16 - 711 3 Mean Percent Error(MPE) 52 
Mean Absolute Percent Error(MAPE) 59 

6/29 - 711 3 Mean Percent Error(MPE) 2 
Mean Absolute Percent Error(MAPE) 5 

The 1985-99 mean escapement per index point relationship (77 EPI) was used until June 29 when lag-time relationships began to 
prove more accurate. 
Best travel time estimate at end of season was 2 d. 
Observation towers not in operation. 
Estimated river fish is a subjective estimate of fish that have entered the river but have not passed the counting tower based on all 
available information. 



Table 4. Sockeye salmon spawning escapement test-fishing data summary and comparison to tower 
counts, Ugashik River, 2000. 

Test Fishing Observation Tower 
Percent Error 

Fishing Catch Daily Cumulative Escapement Cumulative Estimated Date Plus Cumulative of Test 
Date Time(min) (no) lndex lndex per lndex ~ t . '  Escapement River ~ i s h ~  Travel Time Escapement Fishing Estimate 

711 - 7/20 Mean Percent Error(MPE) 22 
Mean Absolute Percent Error(MAPE) 33 

Mean Percent Error(MPE) 
Mean Absolute Percent Error(MAPE) 

The 1991-99 trimmed mean escapement per index point relationship (58 EPI) was used until July 7 when lag-time relationships 
began to prove more accurate. 
Best travel time estimate at end of season was 2 d. 
Observation towers not in operation. 
Estimated river fish is a subjective estimate of fish that have entered the river but have not passed the counting tower based on all 
available information. 
No estimate made. 



Table 5. Sockeye salmon spawning escapement test-fishing data summary and comparison to tower counts, 
lgushik River, 2000. 

Test Fishing Observation Tower 
Percent Error 

Fishing Catch Daily Cumulative Escapement Cumulative Estimated Date Plus Cumulative of Test 
Date Tirne(mm) (no) lndex lndex per lndex ~ t . '  Escapement River ~ i s h ~  Travel Time Escapement Fishing Estimate 

Mean Percent Error(MPE) 
Mean Absolute Percent Error(MAPE) 

Mean Percent Error(MPE) 
Mean Absolute Percent Error(MAPE) 

The 1997-99 mean escapement per index point relationship (17 EPI) was used until July 1 when lag-time relationships began 
to prove more accurate. 
Best travel time estimate at end of season was 3 d. 
Observation towers not in operation. 
Estimated river fish is a subjective estimate of fish that have entered the river but have not passed the counting tower based on all 
available information. 
No test fishing conducted due to motor problems. 
EPI was doubled for the daily inriver fish estimate based on aerial surveys and high tower counts. 
EPI was tripled for the daily inriver fish estimate based on aerial surveys and high tower counts. 
Estimated river fish was based on an EPI of 38, reinforced by maximum likelihood method. 
No estimate made. 
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Figure 1. Bristol Bay major river systems and commercial fishing districts. 
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Figure 2. Comparison of in-season sockeye salmon test fish forecast and observed 
escapement, Kvichak River, 2000. 
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Figure 3. Comparison of in-season sockeye salmon test fish forecast and observed 
escapement, Egegik River, 2000. 
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Figure 4. Comparison of in-season sockeye salmon test fish forecast and observed 
escapement, Ugashik River, 2000. 



.. . . . . . . . . . . . . 
Escapement Range 

- - + - - Forecast 
+ Observed 

(Advanced by travel time ) 

6/25 6/30 
Forecast Date 

Figure 5. Comparison of in-season sockeye salmon test fish forecast and observed 
escapement, lgushik River, 2000. 





APPENDIX 



Appendix A.1. Sockeye salmon test-fishing data, Kvichak River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Ternp(C) 
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Appendix A. 1. Sockeye salmon test-fishing data, Kvichak River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.1. Sockeye salmon test-fishing data, Kvichak River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A . l .  Sockeye salmon test-fishing data, Kvichak River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 

a NO test fishing conducted due to boat motor problems. Daily index 
interpolated using data from July 11 and 13. 
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Appendix A.2. Sockeye salmon test-fishing data, Egegik River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.2. Sockeye salmon test-fish~ng data, Egegik River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. station Tirne(min) Catch Index Ternp(C) 
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Appendix A.2. Sockeye salmon test-fishing data, Egegik River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Tirne(min) Catch Index Temp(C) 
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Appendix A.2. Sockeye salmon test-fishing data, Egegik River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.2. Sockeye salmon test-fishing data, Egegik River, 2000 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.2. Sockeye salmon test-fishing data, Egeglk River, 2000 

Mean Test 
Set Fishing Sockeye Fishmg Water 

Date No. Station Tirne(min) Catch Index Temp(C) 
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Appendix A 3. Sockeye salmon test-fishing data, Ugashik River, 200 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.3. Sockeye salmon test-fishing data, Ugashik River, 200 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No Station Time(min) Catch index Temp(C) 
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Appendix A.3. Sockeye salmon test-fishing data, Ugashik River, 200 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.3. Sockeye salmon test-fishing data, Ugashik River, 200 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Ternp(C) 
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Appendix A.3. Sockeye salmon test-fishing data, Ugashik River, 200 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.4. Sockeye salmon test-fishing data, lgushik River, 2000. 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 

Page 1 of 5 

39 



Appendix A.4. Sockeye salmon test-fishing data, lgushik River, 2000. 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Ternp(C) 
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Appendix A.4. Sockeye salmon test-fishing data, lgushik River, 2000. 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(rnin) Catch Index Temp(C) 
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Appendix A.4. Sockeye salmon test-fishmg data, lgushik River, 2000. 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 
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Appendix A.4. Sockeye salmon test-fishing data, lgushik River, 2000. 

Mean Test 
Set Fishing Sockeye Fishing Water 

Date No. Station Time(min) Catch Index Temp(C) 

a NO test fishing conducted due to boat motor problems. 
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Appendix B.1. Kvichak River sockeye salmon historic test-fishing data summary, 1979 - 2000. 

Travel Cumulative Last Date Cumulative 
Year Time (d Index Fished EPI' Tower Count   ate' Data Reference 

Meacham (1 980) 
Bue & Meacham (1 981) 
Bue (1 982) 
Bue (1984) 
Yuen (1 985) 
Yuen et al. (1 985) 
Bue et al. (1 988) 
Yuen et al. (1988) 
Fried & Bue (1 988a) 
Fried & Bue (1 988b) 
Stratton et a1 (1990) 
Stratton (1 990) 
Stratton & Woolington (1 992) 
Stratton & Crawford (1 994) 
Stratton & Crawford (1 996) 
Gray et a1 (1 999) 
Gray et a1 (1 999) 
Gray et a1 (1 999) 
Gray et a1 (1 999) 
Gray et a1 (1 999) 
Gray (2000) 
Current Report 

1 EPI value from travel time analysis on the final day of test fishing. 

Cumulative spawning escapement date is last date fished at test fishing site plus travel time to tower site. 

3 Sites used from 1979 - 1984 were located on west bank above Nakeen (site I), and on east bank about 2 
km above Sea Gull Flat Island. 

4 Data from 1985 to present may not be comparable with those from 1979 - 1984. Test fishing sites were 
relocated in 1985 about 20 km upriver from old sites, and changes were made in mesh size (from 13.65 
cm to 12.7 cm) and in web material (from multifilament nylon to multistrand monofilament). 



Appendix 8.2. Egegik Rwer sockeye salmon historic test-fishing data summary, 1979 - 2000. 

Travel Cumulative Last Date Cumulative 
Year Time (d Index Fished EPI' Tower Count   ate^ Data Reference 

Meacharn (1 380) 

Bue & Meacham (1981) 
Bue (1 982) 
Bue (1 984) 
Yuen (1 985) 
Yuen et al. (1 985) 
Bue et at. (1 988) 
Yuen et al. (1988) 
Fried & Bue (1 988a) 
Fried & Bue (1 988b) 
Stratton et al (1 990) 
Stratton (1 990) 
Stratton & Woolington (1 992) 
Stratton & Crawford (1 994) 
Stratton & Crawford (1 996) 
Gray et al (1 999) 
Gray et al (1 999) 
Gray et al (1 999) 
Gray et al (1 999) 
Gray et at (1 999) 
Gray (2000) 
Current Report 

1 EPI value from travel time analysis on the final day of test fishing. 

2 Cumulative spawning escapement date is last date fished at test fishing site plus travel time to tower site. 

3 Sites used from 1979 - 2000 were located about 3 km upriver from tip of Egg Island on the south (site I), 
and on the north bank (site 2). 

4 Data from 1985 to present may not be comparable with those from 1979 - I984 because 
changes were made in gillnet mesh size (from 13.65cm to 13.02 cm) and in web material 
(from multifilament nylon to multistrand monofilament). 



Appendix 6.3 .  Ugashik River sockeye salmon historic test-fishing data summary, 1979 - 2000 

Travel Cumulative Last Date Cumulative 
Year Time (d Index Fished EPI' Tower Count   ate' Data Reference 

Meacham (1980) 
Bue & Meacham (1981) 
Bue (1 982) 
Bue (1984) 
Yuen (1985) 
Yuen et al, (1985) 
Bue et al. (1988) 
Yuen et al. (1988) 
Fried & Bue (1988a) 
Fried & Bue (1988b) 
Stratton et al (1990) 
Stratton (1990) 
Stratton & Woolington (1992) 
Stratton & Crawford (1 994) 
Stratton & Crawford (1396) 
Gray et a1 (1999) 
Gray et al (1999) 
Gray et al (1999) 
Gray et al (1999) 
Gray et al (1999) 
Gray (2000) 
Current Report 

EPI value from travel time analysis on the final day of test fishing 

2 Cumulative spawning escapement date is last date fished at test fishing site plus travel time to tower site. 

3 Three sites used from 1979 - 1980 located about 1 km downriver from Ugashik Village on east bank (site I ) ,  
and on the west bank about 4 km and 5 km upriver from Ugashik Village (sites 2 & 3, respectively). 

4 Two sites used beginning 1981 located on east bank about 7 km upriver from Ugashik Village (site 1) and 
on west bank about 8 km upriver from Ugashik Village (site 2). 

5 Site 1 moved to east bank about 5 km upriver from Ugashik Village and Site 2 moved to west bank about 
5 km upriver from Ugashik Village. 

6 Data from 1985 to present may not be comparable with those from 1979 - 1984 because 
changes were made in gillnet mesh size (from 13.65cm to 13.02 cm) and in web material 
(from multifilament nylon to multistrand monofilament). 

' Site 1 moved to east bank about 8 km upriver from Ugashik Village and Site 2 moved to west bank about 
8 km upriver from Ugashik Village. 



Appendix 8.4 .  lgushik River sockeye salmon historic test-fishing data summary, 1979 - 2000. 

Travel Cumulative Last Date Cumulative 
Year Time (d) ' Index Fished EPI Tower Count Date Data ~ e f e r e n c e ~  

Meacham (1980) 

Bue & Meacham (1981) 
Bue (1982) 
Bue (1984) 
Yuen (1985) 
Yuen et al. (1985) 
Bue et al. (1988) 
Yuen et al. (1988) 
Fried & Bue (1988a) 
Fried & Bue (1988b) 
Stratton et al (1990) 

Stratton & Woolington (1 992) 
Stratton & Crawford (1 994) 
Stratton & Crawford (1 996) 
Gray et al (1999) 
Gray et at (1999) 
Gray et al (1999) 
Gray et al (1999) 
Gray et al (1999) 
Gray (2000) 
Current Report 

1 Estimates for 1979-83 based on correlation coefficients; estimates for 1984-00 based on travel time analysis. 

2 EPI value from travel time analysis on the final day of test fishing. 

Cumulative spawning escapement date is last date fished at test fishing site plus travel time to tower site. 

4 Weighted season mean length, weight, travel time, and EPI values for 1979-86 were recalculated for 1987 
report (Fried and Bue 1988a), and may differ from those in original report. 

One site, located on south bank about 30 km upriver from district boundary, was used from 1977-84. 

Site I moved to south bank about 28 km upriver from district boundary and site 2 added on north bank 

about 27 km upriver from district boundary. 

' Data from 1988 to present may not be comparable with those from 1979-87 because of changes in fishing 

method (drifting gill net rather than anchoring one end on shore). 

8 lgushik test fish project not operated in 1990 due to budget cuts. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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